Oocyte structure and follicular steroid concentrations in superovulated versus unstimulated heifers.
A highly variable yield of viable embryos in superovulated cattle is a major hindrance to the embryo transfer industry. To trace the cause of this problem, investigations were carried out on the intrafollicular steroids and structure of oocytes originating from follicles of follicular stimulating hormone (FSH)-stimulated (superovulated) and unstimulated heifers. Unstimulated heifers were slaughtered at midcycle, or administered cloprostenol (PG) at midcycle and slaughtered after 24, 48, or 72 hr, while superovulated heifers were administered 4 injections of pFSH (2 injections per day) and slaughtered 12 hr later, or administered 6, 7, or 8 injections of FSH in combination with PG at the 5th and 6th injection, and slaughtered 24, 36, or 60 hr, respectively, after the first PG injection. The follicular fluid from the largest (presumptive dominant) follicle of the unstimulated heifers and from potentially ovulatory follicles (> or = 8 mm in diameter) of the superovulated heifers were assayed for estradiol-17 beta (E2) and progesterone (P4), while the oocyte cumulus complexes from such follicles were processed for transmission electron microscopy. The mean E2 and especially P4 concentrations of the potentially ovulatory follicles of the superovulated heifers were lower than similar follicles of the unstimulated animals (83.7 +/- 76.7 ng/ml vs. 208.1 +/- 357.0 ng/ml, P > 0.05 and 31.1 +/- 38.7 ng/ml vs. 150.3 +/- 202, P < 0.05, respectively). The unstimulated oocytes had, in general, spherical oocyte nuclei and compact nucleoli before PG administration, while after PG, undulation of the nuclear envelope and nucleolus vacuolization was characteristic.(ABSTRACT TRUNCATED AT 250 WORDS)